Abstract. Patterns of evolution in the acoustic signals of two groups of anuran amphibians were examined. Call character matrices for clades of Bufo (Bufonidae) and Pseudacris (Hylidae) were derived from analysis of tape-recorded calls, and these call characters were mapped onto phylogenetic trees based on morphological and biochemical data. It was found that the characters that make up a call evolve at different rates. In hylids, characters allied with the morphological aspects of sound production were more conservative than those based on the physiological or behavioural aspects of calling, while in bufonids divergence rates of these character types did not differ. Observed patterns of character change within sets of close relatives suggest a focus for process-oriented research by identifying the origin and direction of important changes in calling behaviour.
Patterns of behavioural evolution were a major focus of early ethology, and much of this literature shows an integration of behaviour and systematics (Whitman 1899; Lorenz 1941; Tinbergen 1959; Huxley 1966) . This work laid the foundation for a continuing tradition of comparative studies in the evolution of behaviour (e.g. Milne & Milne 1939; Lack 1947; Spieth 1947; Johnsgard 1961; Evans 1962; Van Tets 1965; Crane 1966; Otte 1970) . Recently, there has been increased interest among behavioural ecologists in conducting comparative studies within an explicitly phylogenetic framework (reviewed in Brooks & McLennan 1991; Harvey & Pagel 1991) . Much of this interest has been motivated by the recognition that the lack of a proper phylogenetic framework can pose problems for comparative studies. Without information about phylogeny it is not possible to estimate the true number of evolutionarily independent events; thus sample sizes can be overestimated and conclusions might be based on improper statistical inference (Ridley 1983; Felsenstein 1985) . The inclusion of phylogenetic inference is a welcome addition to behavioural ecology that helps ameliorate this problem.
There is another, perhaps more interesting aspect to phylogenetic approaches in behaviour that has received less attention. That is, rather than collapsing tree structure into a set of independent events or contrasts, the full structure of the tree can be used to uncover patterns of behavioural evolution (Ewing & Miyan 1986; McLennan et al. 1988; Arntzen & Sparreboom 1989; Prum 1990; Langtimm & Dewsbury 1991) . This use of comparisons among closely related species to address questions about the evolution of behaviour, especially display behaviour, was a preoccupation of traditional ethology (Daanje 1950; Kessel 1955; Morris 1957; Hinde & Tinbergen 1958; Tinbergen 1959; Blest 1961; Cullen 1966; Huxley 1966; Lorenz 1966) . The relatively recent development of rigorous phylogenetic and comparative methods (Hennig 1966; Wiley 1981; Harvey & Pagel 1991) makes this approach much more powerful and calls for a re-examination of classical ethological questions about behavioural evolution. We use this approach in an investigation of patterns of evolution of vocal signals in two groups of anurans. In addition to investigating general patterns of call evolution, we address two specific questions. (1) Do different call characters evolve at similar rates, or are characters more closely allied with morphology more conservative than those more closely allied with behaviour and physiology, as has been suggested in other studies? (2) What predictions about evolutionary processes can be derived from uncovering evolutionary patterns?
